Adenoid cystic carcinomas (ACCs) are malignant tumors that most often occur in the salivary glands and bronchi, with occurrence in the breast being rare. ACCs of the breast reportedly give rise to few lymph node metastases or distant metastases and have a favorable prognosis. A 56-year-old woman with a left breast mass identified by mammographic screening was examined at our institute. Breast ultrasound revealed a sharply marginated, hypoechoic mass 12.7 × 9.4 × 8.7 mm in size in the upper outer quadrant of the left breast, and a vacuumassisted biopsy (VAB) was performed at the mass site. Pathological examination of the VAB specimen revealed atypical cells with a cribriform growth pattern, and mucosal fluid surrounding tumor nests and within tumor ducts. The area around the tumor nests and inside of tumor ducts were also positively stained with alcian blue. These findings, we reached a pathological diagnosis of ACC. The preoperative diagnosis was stage I (cT1N0M0) triple-negative left breast cancer. Surgery consisted of breast-conserving surgery and sentinel node biopsy. The excised specimen was a 15.0 × 12.1 × 9.7 mm mass with a greyish white cut surface. Pathological examination of the excised specimen revealed a so-called adenoid cystic pattern. Results from immunohistochemical staining were identical to those from a VAB specimen, as they were estrogen receptor-negative, progesterone receptors-negative, and human epidermal growth factor receptor 2-negative, with low Ki67 expression. The final diagnosis, given the above findings, was left breast cancer (ACC) pT1N0M0 stage I triple-negative subtype.
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Background
In the World Health Organization (WHO) Classification of Tumours of the Breast (2012), primary adenoid cystic carcinomas (ACCs) of the breast are defined as low-grade tumors with a histologic pattern that resembles that of primary ACCs of the salivary gland [1] . ACCs are malignant tumors that most often occur in the salivary glands and bronchi, with occurrence in the breast being rare [2, 3] . ACCs of the breast reportedly give rise to few lymph node metastases or distant metastases and have a favorable prognosis [4] [5] [6] ; immunohistochemically, they are classified as triple-negative breast cancer as they test negative for estrogen receptors (ERs), progesterone receptors (PgRs), and human epidermal growth factor receptor 2 (HER2) [7, 8] . However, from the standpoint of gene expression, ACCs of the breast are considered different from basal-like subtypes of triple-negative breast cancer [9] . Here we report on a case of ACC of the breast alongside a discussion of the literature.
Case Presentation
A 56-year-old woman with a left breast mass identified by mammographic screening was examined at our institute. She had no prior medical history or family history. During physical examination, palpation revealed an elastic hard mass of approx. 1.5 cm in the upper outer quadrant of the left breast in the vicinity of the areola. Breast ultrasound revealed a sharply marginated, hypoechoic mass 12.7 × 9.4 × 8.7 mm in size in the upper outer quadrant of the left breast (Fig. 1a) , and a vacuum-assisted biopsy (VAB) was performed at the mass site. Pathological examination of the VAB specimen by hematoxylin and eosin (H&E) staining revealed atypical cells with a cribriform growth pattern, and mucosal fluid surrounding tumor nests and within tumor ducts (Fig. 1b) . The area around the tumor nests and inside of tumor ducts were also positively stained with alcian blue (Fig. 1c) . Tumor ducts contained a mixture of areas positive and negative for p63 and CK5/6 expression. Together with these immunohistochemical findings, we reached a pathological diagnosis of ACC. The tumor was ER-negative, PgR-negative, and HER2-negative, with low Ki67 expression. Computed tomography (CT) findings also did not reveal lymph node metastases or distant metastases. Contrast-enhanced magnetic resonance imaging (MRI) revealed the primary tumor to be a mass 15 mm in size with spicules, which exhibited early phase enhancement (Fig. 2a, b) . The preoperative diagnosis was stage I (cT1N0M0) triple-negative left breast cancer (ACC). Surgery consisted of breast-conserving surgery and sentinel node biopsy. The excised specimen was a 15.0 × 12.1 × 9.7 mm mass with a greyish white cut surface (Fig. 3a) . Pathological examination of the excised specimen by H&E staining revealed a so-called adenoid cystic pattern, with various large and small cribriform mucinous tumor nests around the tumor stroma, and both true and false lumen within the tumor nests (nuclear atypia: score 3, mitotic count: score1, nuclear grade: grade 1, ly0, v0, stump margin positive) (Fig. 3b) . Results from immunohistochemical staining were identical to those from a VAB specimen, as they were ER-negative, PgR-negative, and HER2-negative, with low Ki67 expression. No lymph node metastases were found in the sentinel node biopsy specimen. The final diagnosis, given the above findings, was left breast cancer (ACC) pT1N0M0 stage I triple-negative subtype. No systemic adjuvant therapy was performed after surgery due to the low risk of recurrence based on an absence of lymph node metastases and a favorable prognosis for ACC. After 6 months of observation without treatment, there has been no recurrence or metastatic onset.
Discussion/Conclusion
ACCs most often occur in salivary glands and bronchi, with occasional reports of occurrence in the esophagus or endocervix. Primary ACC of the breast occurs rarely, accounting for 0.058% of ACC cases [1] [2] [3] . In past reports, ACC of the breast has occurred in patients between the ages of 25 and 86 years, with a disproportionate number occurring in comparatively elderly women [4] [5] [6] . The most common area of onset is subareolar and in the vicinity of the areola (approx. 50%), and the tumor often appears as a spherical, mobile mass under palpation. ACC of the breast does not favor the left or right side, tends not to occur bilaterally, and breast pain at the tumor site is a characteristic clinical symptom in approximately 14% of cases. This breast pain is speculated to involve perineural infiltration of tumor cells and contraction of myoepithelial cells. ACC of the breast has no characteristic imaging findings, and often appears as a sharply marginated shadow on mammography and ultrasonography. In our patient, a palpable mass without pain was found in the vicinity of the areola.
The histological pattern of ACCs is of mixed growth of tumor cells that differentiate into glandular epithelial cells, basal cells, and myoepithelial cells, while producing abundant basement membrane-like material. The WHO classification identifies 2 subtypes of primary ACC of the salivary gland: a tubular/cribriform histological subtype in which tumor cells mainly form cribriform or tubular patterns, and a solid histological subtype mainly formed of solid tumor nests and cord-like patterns [1] . The solid type is considered to be associated with greater malignancy than the tubular/cribriform type. ACC of the salivary gland is also classified based on the solid component percentage of the whole tumor. Grade I tumors have almost no solid component, grade II tumors have <30% solid component, and grade III tumors have ≥30% [10] . Grade III tumors reportedly have a poorer prognosis than grade I or II tumors [10] . In our patient, tumors cells had a cribriform growth pattern, so the cancer was classified as a tubular/cribriform subtype, and a grade II classification was reached based on the proportion of solid component. Almost all cases of primary ACC of the breast are described as triple-negative based on immunohistochemical analysis, as they are ER-negative, PgR-negative, and HER2-negative. However, the gene expression pattern of primary ACC of the breast is considered different to that of the basal-like subtype, which is determined by intrinsic subtype classification using a microarray multigene assay [7, 8] .
ACCs of the breast are classified as low-grade malignant tumors, and a cure can be achieved by simple resection [4, 11, 12] . As lymph node metastases are rare, ACCs of the breast are considered well-indicated for sentinel node biopsy. Our patient also underwent a breast conserving partial mastectomy and sentinel node biopsy. As for postoperative adjuvant therapy, being hormone receptor-negative suggests that ACCs are also suitable for chemotherapy treatment. However, due to the favorable prognosis of this histological type, past reports have indicated that postoperative adjuvant therapy is often not undertaken. Our patient also only received radiation treatment of the residual breast after surgery and did not receive systemic adjuvant therapy. Nevertheless, there are reports of prognosis differing by subtype of ACC, and due consideration must be given to indication for postoperative therapy. Macro-and micro-scopic examinations of the resected specimen: The excised specimen was a 15.0 × 12.1 × 9.7 mm mass with a greyish white cut surface (a). Pathological examination of the excised specimen by H&E staining revealed a so-called adenoid cystic pattern, with various large and small cribriform mucinous tumor nests around the tumor stroma, and both true and false lumen within the tumor nests (×200) (b).
